About this time also our knowledge of dysenterv advanced considerably, the amoebic forms being definitely differentiated from the bacillary, helminthic, and other varieties, and the reason of the uniform success obtained in the cases just mentioned was undoubtedly due to the fact that they belonged to the first group. Still, even though this knowledge was widely diffused and always strongly supported by Rogers and others in India, the Americans after their occupation of the Philippine Islands decried ipecacuanha, and said it was useless. So emphatic were they upon this point that one almost became forced to the belief that the amoebic dysentery met with there was different to that seen in other parts of the world, and by us here in London; our cases chiefly coming from India. We now know, however, that the Philippine dysentery is the same as the amcebic dysentery seen elsewhere, and the only satisfactory explanation that one can suggest for the different results obtained in treatment in those days is, that the Americans did not give the ipecacuanha in the proper manner or in proper doses, or were using inferior brands lacking in alkaloid. It is interesting also that one of them Vedder-should have discovered that the alkaloid emetine is the potent part of the ipecacuanha, and so should have paved the way to a greatly improved and simpler method of treatment. Before giving a short resume of his work it may not be out of place to give a brief description of ipecacuanha and its alkaloids.
Ipecacuanha, ipecacuanhoe radix, or ipecacuanha root, is the dried root of Psychotria ipecacuanhw, a South American plant belonging to the natural order Rubiaceae. Several varieties are used in medicine -namely, one from Rio de Janeiro, one from Minas, Brazil, another from Colombia (Carthagena ipecacuanha), and what is known as Indian ipecacuanha, this being the South American plant grown in the Straits Settlements, where it has been introduced. In the United States Pharmacopaeia the Brazilian plant is named Cephaelis ipecacuanha. while the Colombian one is said to belong to another species, Cephaelis acuminata. The British Pharmacopoeia only describes the Rio root, and this is not required to yield any definite percentage of alkaloids. The United States Pharmacopoeia includes both the Rio and Carthagena roots, and further requires the presence of 1'75 per cent. of ipecacuanha alkaloids to be present in these. The alkaloids found in ipecacuanha root are emetine, cephaeline and psychotrine, and give in the Brazilian variety a percentage of from 2 to 2'2 per cent. The relative percentage composition of these in Brazilian and Colombian ipecacuanha is, accord-ing to Paul and Cowley, as follows: Brazilian-emetine, 72,14 per cent. of the total alkaloid; cepha6line, 25,87 per cent.; psychotrine, 1'99 per cent. Colombian-emetine, 40'5 per cent.; cephaeline, 56'8 per cent.; psychotrine, 2'7 per cent. It will thus be seen that Colombian root contains much less einetine than Brazilian, and, as will be pointed out later, its use may have contributed to the diversity of views regarding the efficacy of the drug in the treatment of dysentery. Selangor (Straits Settlements) ipecacuanha approximates to the Brazilian, also containing more emetine than cephaeline.
The name emetine used to be applied to an impure extractive containing the mixed alkaloids of ipecacuanha; this impure mixture is now termed emetine (extract).
Emetina (more usually spoken of as emetine) is a colourless white powder, darkening on exposure and slightly soluble in water, though it is readily so in alcohol, ether, chloroform and benzine; two salts of it are in medical use-namely, the hydrobromide and hydrochloride. The drug is a powerful emetic and expectorant, but to get these results must apparently only be given by the mouth.
Cepha6line is also colourless, but crystalline, and darkens on exposure to light. It is less soluble in ether than emetine, but is readily so in caustic alkaline solutions. One salt is known, the hydrochlbride. Its medical properties are similar to those of emetine, it being a stronger emetic, but a less powerful expectorant.
On February 6, 1911, Captain Edward B. Vedder, Medical Corps, U.S. Army, read a paper before the Manila Medical Society, entitled " A Preliminary Account of some Experiments undertaken to test the Efficacy of the Ipecacuanha Treatment of Dysentery." 1 After some preliminary remarks on the divergence of opinion as to the value of this drug in dysentery Vedder passed on to a description of his experiments. These were undertaken with a view of determining:
(1) Whether ipecacuanha has any decided action against either the bacilli of dysentery or such amoebal as can be cultivated; (2) if such action be present, to determine how the drug compares with other remedies that have been used in the past, such as quinine and silver nitrate; and (3) to determine to what constituents of the ipecacuanha this action is due. As regards dysentery bacilli, it was found that Bull. of the Manila Med. Soc., March, 1911; abstract in Journ. of Trop. Med. and Hyg., 1911, xiv, p. 149 . See also " An Experimental Study of the Action of Ipecacuanha on Amceb' " (Vedder) in the " Transactions of the Second Biennial Congress of the Far Eastern Association of Tropical Medicine," held at Hong Kong, 1912, p. 87. 4Low: Recent Researches on Ernetine a 2 per cent. fluid extract of ipecacuanha inhibited their growth, but this was not a specific action, as it was also obtained with other bacteria, while other drugs, such as hydrastis and digitalis, acted in a similar manner. Shiga's bacillus was more susceptible then Flexner's.
Two entamcebe may be found in the intestine of man: (1) the Entama3ba coli, supposed to be harmless; (2) the Entamceba histolytica the Entamceba tetragenathe cause of amobiasis and ameebic dysentery. These so far have not been cultivated outside the human body, so Vedder had to fall back upon cultures of amcobe isolated from tap-water for his experiments. It was soon found that fluid extracts of ipecacuanha were very toxic to these organisms in vitro, dilutions of 1 in 50,000, or even in some instances higher ones, killing them off very rapidly. Emetine was next tried and was found to be still more toxic, dilutions of 1 in 100,000 being sufficient to cause death of the organisms. Vedder finally concluded from this part of his work (1) that ipecacuanha is a powerful amoebacide, since the weakest preparation used (with the exception of the de-emetized) killed in a dilution of 1 in 10,000;
(2) that different preparations of ipecacuanha on the market vary greatly in their ingredients and in the power of killing amceba3; (3) that emetine is a powerful amoebacide, killing amoebe in dilutions of 1 in 100,000, which is double the dilution that was amoebacidal when fluid extract of ipecacuanha was used. The author, further, was of the belief that the power of any specimen of ipecacuanha to kill amcebae was directly dependent upon the proportion of emetine contained in it, though he could not absolutely prove this owing to the presence of the other alkaloid, cephaeline. He thought, however, that if the latter was at all active it would be possible to judge of the amoebacidal properties of a preparation by estimating the total alkaloidal content, but apparently no such activity was present, because a sample of ipecacuanha with a total alkaloid content of 0'885 appeared to be fully as powerful as another containing 1-8 total alkaloid. Further, it was noted as a clinical fact that the Brazilian root-which, as I have already pointed out, contains much more emetine than the Columbian-was much more potent than the latter in the treatment of dysentery, and Vedder concluded-a conclusion afterwards proved to be correct-that this was due to the larger amount of emetine contained in it. Other constituents of ipecacuanha root, such as resins, gums, or ipecacuanhic acid, were proved to be absolutely inert, as was also ipecacuanha from which the emetine had been extracted (ipecacuanha sine emetina). Experiments were also conducted with quinine and silver nitrate.
Quinine in a dilution of 1 in 20,000 killed the amcebae, but failed in higher dilutions. Silver nitrate was more powerful even than emetine, killing in dilutions of 1 in 300,000. In actual practice, however, irrigations of the latter quickly lose their strength because of the union of the salt with the albumin and NaCl in the mucous membrane of the intestine. Vedder also tried the action of ipecacuanha on a species of paramoecium and a balantidium isolated from tap-water. Both of these forms were killed by ipecacuanha in a dilution of 1 in 50,000 and by emetine in a dilution of 1 in 100,000. This experiment was suggested to him by the report by Duncan of a case of balantidial dysentery in man treated by ipecacuanha with prompt recovery.
It fell to the lot of Rogers, in Calcutta, to put Vedder's experimental work to the clinical test-namely, by treating cases of amoebic dysentery in man by emetine. This was not, however, the first time that this drug had been used for such a condition, Bardsley, in 1829, employing it in somie forms of dysentery and diarrhoea with excellent results, while Walsh' tried it in 1891 combined with mercuric iodide by the mouth, also with good results. Rogers,2 on learning of Vedder's work, tested the effect of the soluble emetine hydrochloride on the Enttamceba histolytica in dysenteric stools. On placing pieces of mucus containing numerous active amoebae in normal saline solutions of this salt, he found that the pathogenic organism is immediately killed and materially altered in its microscopical appearances by a 1 in 10,000 solution, while after a few minutes they are rendered inactive and apparently killed by as weak a solution as 1 in 100,000. He then decided to try if the alkaloid could be safely given hypodermically in the treatment of amcebic disease, and having a suitable case, injected 6 gr. of the hydrochloride of emetine, this equalling 15 gr. of ipecacuanha. No local irritation followed the injection, nor was any nausea or vomiting produced. Four hours later one-third of a grain was injected, again with no ill-effects, not even temporary depression of the pulse. The patient's symptoms quickly disappeared and recovery took place. In the second case the patient was greatly emaciated and was passing over twenty foul-smelling stools of pure mucus and blood daily. He was quite unable to take ipecacuanha by the mouth, so I gr. of emetine hydrochloride was injected. This was rapidly increased to IL gr. twice daily. On the second day the blood had disappeared from Indian Med. Gaz., Calcutta, 1891, xxvi, p. 269.
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the stools and faecal matter reappeared in them. Here, again, no discomfort of any kind followed the injection of the emetine. In another case the dose of the drug was increased up to i gr.-45 gr.
of ipecacuanha-with no untoward results.
In a subsequent paper1 Rogers gave details of another twelve cases of amoebiasis-viz., acute and chronic amoebic dysentery, acute hepatitis, and amoebic abscesses of the liver and spleen. These were all treated by emetine injections, the abscesses at the same time being aspirated. The records of the cases showed that in the hypodermic use of emetine a valuable method of treatment had been discovered-a treatment which robbed the old ipecacuanha one of all its terrors and discomforts. By his observations in these cases Rogers was also able to definitely decide the matter of dosage. Either the hydrochloride or the hydrobromide salt can be used, but as the first is more soluble in water it is the one chiefly employed. At first I gr. was used, but later this was increased to 1 gr., or even up to 2 gr., this equalling 60 gr. of ipecacuanha. In two cases 1-gr. doses were injected, but such a quantity is only required in extremely acute cases. The salts can be safely boiled for a very short time, but Rogers believed that it was better to dissolve them in sterile saline, or to boil the solution first and then add the emetine salt. They are generally obtainable in sterile ampoules now. As a result of his observations, Rogers concluded that in emetine we have a specific treatment for amcebic hepatitis and amoebic dysentery. Confirmation of these results were quickly obtained. The drug was given a trial at the Seamen's Hospital, Albert Docks, and proved equally satisfactory. Chauffard introduced it into France, and since that time a large literature has sprung up about it, many people recording their treatment of cases by it.
An analysis of these cases with one's own experiences of the drug enable one to come to certain conclusions. Emetine is not a specific in the sense that it completely sterilizes the body from amcebae. Relapses after its use occur, and these are by no means infrequent. The drug may be compared with lmlercury and salvarsan in syphilis and quinine in malaria, where, again, even after long periods of treatment, relapses or recrudescences are met with. Protozoal infections are always very difficult to eradicate, and when anything detrimental to the parasites. causing them happens, forms arise which are specially resistant, and though remaining quiescent for long periods of time are capable, under circumstances favourable to themselves, of giving rise to the disease again.
In amoebic dysentery the amoebae become encysted, and then apparently the emetine cannot kill them, this stage being a very resistant one. At later periods these become transformed into the living forms again and so produce relapses. Treatment, therefore, for amoebiasis must be conducted on similar lines to that of malaria by quinine. Suitable doses must be given and kept up for prolonged periods of time. I therefore give 1-gr. doses of emetine hydrochloride until 10 gr. in all have been taken. Then, if all symptomns have abated the drug is stopped and the patient kept on a strict diet. Some cases, even after this, relapse, and then a second course of the emetine has to be given, and so on. Sometimes injections are inconvenient, and in these instances keratin-coated " tabloids" may be tried.' My experience of these is that some patients can take them without vomiting or any unpleasant symptoms; others are sick for the first day or two, then tolerate thein; while a third group keep on being sick each time they take them. In this latter class injections must be substituted. The dose by the mouth is 3 to a gr., and if not vomited is quite as effective as injections. As regards the latter, it is more satisfactory to inject the drug intramuscularly than subcutaneously. Some stiffness may even then result, so it is well to vary the site of injection. Some cases do not do so well with emetine as others. I recently saw a case where the stool still showed blood and mucus after twenty l gr. injections, and another whose stool was teeming with cysts after a short course of the drug. The efficacy of the treatment is tested by frequent macroscopic examination of the stools to see if all blood and mucus has disappeared, by the number of motions passed per day, and by microscopic examination for the entamoebae from time to time; these usually disappear very quickly from the stools after the first two or three doses have been taken.
In addition to the emetine treatment a milk diet first and then later a milk and white meat diet must be insisted upon, and no alcohol in whatever shape or form is to be allowed. The patient should remain a teetotaller for a year or more after all signs of the disease have disappeared.
Amcebic abscesses discharging through the lung or discharging I Brit. Med. Journ., 1913 , i, p. 1369 externally are greatly benefited or even cured straight away, without surgical interference, by emetine. When an amoebic abscess is opened and drained emetine injections should be started at once as they will help greatly in the healing process. Cases of amoebiasis without signs of dysentery or hepatitis or abscess have also been met with. In these there is a high temperature, this quickly falling, however, and all other signs disappearing on the administration of emetine.
Balantidiasis: The part played in this disease by ipecacuanha and emetine has already been described.
In addition to its use for dysentery injections of emetine have lately been tried in the treatment of hmoptysis and intestinal hwemorrhages.
Flandin in France,' impressed by the prompt disappearance of blood from the stools in cases of amoebic dysentery treated by injections of the soluble salts of emetine, suggested the possibility of the drug being similarly effective in hemoptysis. Eight cases of this condition were treated, and in all of these, with the exception of a galloping case of tuberculosis, the heemorrhage was definitely arrested, the bleeding stopping immediately. No bad symptoms, such as nausea or depression, followed the administration of the drug. In some cases, though all traces of blood may disappear from the sputum, blackish clots may remain for some time. If, after one injection, there is a tendency for -the haemorrhage to return, Flandin gives a second injection twelve hours later, and again on the following day. His dosage was '0 4 c.c. of emetine hydrochloride dissolved in 1 c.c. of distilled water. The arterial pressure was taken both before and after the administration of the drug, but no change was noted either in it or in the coagulation of the blood, or in the blood count. These results were confirmed in twelve other cases by other physicians, while Renon also succeeded in obtaining the disappearance of blood from the sputum in two cases of lung carcinoma by the same treatment. The latter observer2 later tried emetine injections for serious intestinal h8emorrhages. He quotes Valassopulo, of Alexandria, and Edham, of Salonica, as having obtained good results from these in hmorrhage from a carcinoma of the large intestine, and from a case of muco-membranous entero-colitis. In his own experience five cases of severe intestinaal hawmorrhage, including "Le traitement des hemoptysies par 1'6mktine," Bull. et Mfm. Soc. med. des, HOp. de Par., 1913, xxix, p. 115; Presse mdd., 1913, xxi, p. 779.. haemorrhage due to biliary and hypertrophic cirrhosis, haemorrhage after typhoid and ulcerative entero-colitis and chronic nephritis, were treated with rapid and excellent results. He finally states that Raymond also was successful in dealing with haemorrhage of the stomach from a singte ulcer and from a neoplasm, and with a severe intestinal h9emorrhbage after typhoid. Renon advises doses up to 9 cgrm.
These results would seem to indicate that in enmetine we have a'useful m-eans of arresting haemorrhage. Why this should be is not altogether clear, but as it has been stated that the drug exerts a powerful; lQcal constricting effect upon blood-vessels it is possible that this is the explanation of its action in these cases.
DISCUSSION.
Dr. LANGDON BROWN said that his experience had been limited to the treatment of dysentery with ipecacuanha during the period of the South African War. Most of these cases were bacillary in origin, of course, but there were some amoebic cases among the Indian troops. At that time the use of ipecacuanha sine emetina was being advocated. He employed it in several cases and came to the conclusion that it was not effective and did not always prevent vomiting. Dr. Leonard Rogers's observations now made it quite clear why ipecacuanha sine emetina had been such a failure.
Dr. J. GRAY DUNCANSON hoped that the question of the use of emetine in the treatment of hamoptysis would be further elaborated that afternoon. Hamoptysis was one of the most serious conditions the medical practitioner was called upon to treat, and one which always caused anxiety. No drug in his experience could be relied upon to control haemorrhage from the lung. Emetine was said to be eliminated by the intestine, and it was difficult to understand what possible effect it could exert in haemoptysis.
Dr. ERNEST N. COOK asked whether emetine had any action on the parasite of subtertian malaria, and, given a case of cerdbral malaria in which one had injected quinine, whether any good would result from injecting emetine also ? He had just returned from Uganda and had recently tried emetine on several cases of amcebic dysentery with quite good results, but in these only small injections of about 1 gr., once or twice, were given. Dr. A. H. COOK asked by what route the emetine, when given hypodermically, was excreted? Was the whole of it given off by the intestinal tract or was a certain amount excreted by the kidneys ? He had at one time a case of bilharzia in an African boy under his care, in which case blood was constantly passed by the urethra. If the hypodermic injections of emetine were successful in checking haemorrhage from the bowel and from the lung, would it not be likely to arrest the ha)morrhage and destroy the ova in the bladder in a case of bilharzia ?
